Effects of diabetes mellitus on parathyroid hormone-stimulated protein kinase activity, ferredoxin phosphorylation, and renal 1,25-dihydroxyvitamin D production.
Impairment in the stimulation of renal production of 1,25-dihydroxyvitamin D[1,25 (OH)2D] by parathyroid hormone (PTH) occurs in diabetes. Renal response to PTH in terms of 25-hydroxyvitamin D-1-hydroxylase (1-OHase) stimulation involves increased cyclic adenosine monophosphate (cAMP) production, increased cAMP-dependent protein kinase activity, and dephosphorylation of renal ferredoxin (renoredoxin). To identify the step where diabetes might impair PTH stimulation of 1-OHase, we studied the effects of PTH on 1,25(OH)2D production, cAMP content, cAMP-dependent protein kinase activity, and the phosphorylation state of renoredoxin by using renal slices from diabetic and nondiabetic rats. PTH and forskolin significantly stimulated 1,25(OH)2D production in renal slices from nondiabetic animals but not from diabetic animals. PTH-stimulated cAMP production and cAMP-dependent protein kinase activity in renal slices were not altered by diabetes. However, diabetes significantly impaired the capacity of PTH to dephosphorylate renoredoxin and to increase the activity of the 1-OHase enzyme complex. These results suggest that the decreased capacity of PTH to stimulate 1-OHase activity in diabetic animals may reflect the decreased capacity of PTH to alter the phosphorylation state of renoredoxin in these animals.